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Abstract 
A sample of one hundred and sixty-eight New South Wales local government libraries is used 
to analyse the efficiency measures derived from the non-parametric technique of data 
envelopment analysis. Depending upon the assumptions employed, 9.5 percent of local 
governments were judged to be overall technically efficient in the provision of library 
services, 47.6 percent as pure technically efficient, and 10.1 percent as scale efficient. The 
study also analyses the posited linkages between comparative performance indicators, 
productive performance and nondiscretionary environmental factors under these different 
model formulations. The results indicate that the presence of exogenous factors and scale 
effects account for a major portion of the differences in observed efficiency between different 
groups of local governments. 
 
 
1.  Introduction 
The definition, measurement and improvement of organisational performance, and the 
provision of any allied information, is of critical importance to Australian local governments. 
On the one hand, there are the disparate requirements of citizens and consumers, managers, 
state legislators and other interested parties. Performance information in this regard may 
relate to issues of benchmarking, efficiency, corporate planning and enterprise bargaining. 
And on the other, there is the regulatory framework and the direct and indirect costs 
associated with the supply of such assessments and disclosures. Here one should especially 
consider the constraints placed upon managerial behaviour, and the legislative impacts of 
local government reform and the move to competitive compulsory tendering. 
 
* The author would like to thank discussants at the 26th Annual Conference of Economists, University of 
Tasmania, Associate Professor Brian Dollery, School of Economic Studies, University of New England, Leanne 
Cummings, Manager (Library Services), Queensland Police Service, and two anonymous referees for helpful 
comments on an earlier version of this paper. 
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The variety of interested parties who are involved in and benefit from the assessment of 
local government performance indicates the need for a systematic and robust conceptual 
framework. And traditionally, much of this framework has been constructed using 
‘performance indicators’. These have generally been divided into three broad groups: overall 
council performance (or corporate indicators), performance of individual council functions (or 
functional indicators), and characteristics of the local community (or community indicators). 
These performance indicators respectively cover measures of financial performance and other 
key aspects of council management, the actual or potential demand for a service and how well 
a service is performed, and indications of undesirable conditions that the community wishes 
to reduce or maintain. 
However, a number of problems arise with both the division of performance across groups 
and the computational techniques used within these groups. First, the two primary types of 
performance indicators used are either the actual or potential demand for a service (or the 
amount delivered) as a proxy for the scale of operations, and input/output ratios as indicators 
of efficiency. In the first instance, ‘workload’ indicators are only partially able to take account 
of the scale of governmental functions. And in the second, one of the most fundamental 
limitations of traditional univariate analysis is that only two dimensions of activity, 
represented by numerator and denominator, can be examined in any one indicator. In single 
input, single output contexts such a measure is a meaningful, easy to use, measure of 
performance. However, this is not the case where multiple non-commensurate inputs and/or 
outputs are involved. These measures are then unlikely to be fully consistent with council 
objectives, usually involve inconsistent rankings, and only partially consider the resources 
available. 
Second, one of the most common ways in which input/output ratios are employed is to 
control for size differences across local governments. An important assumption underlying 
this is strict proportionality; a zero intercept, linear relationship is imposed between the 
numerator and denominator. Because size is controlled with a strictly linear function, ratios 
are therefore unable to account for economies of scale. Further, a number of computational 
issues also arise. For example, there is the problem of how to treat outliers; the difficulties 
which may occur when either the numerator or denominator takes negative values; or the 
violation of the distributional assumptions found in traditional statistical analysis.  
Finally, the categorisation of indicators as either ‘corporate’, ‘functional’ or ‘community’ 
creates a disjunction between important aspects of local government performance. To this 
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end, “key performance indicators on their own do not give a full picture of council 
performance. Although they show differences between councils across a selection of specific 
activities, they do not explain why these differences have arisen” (NSW Department of Local 
Government 1996, p. 7). Moreover, when assessing performance, allowances must be made 
for differences in local circumstances which can influence the ability of a given council to 
provide a given service. These factors usually include demographics, the range of functions 
provided, and geographical differences. By separating local government performance from 
these factors, community needs will only ever be recognised on an ad hoc basis, and imposed 
conditions appear a matter of managerial discretion.  
One alternative to these ‘performance’ indicators that does suggest itself is the application 
of the economic notion of a production function and an efficiency frontier to performance 
assessment (Ganley and Cubbin 1992; Deller 1992; Cook et al. 1993; De Borger and Kerstens 
1994). More particularly, an approach known as data envelopment analysis (DEA) may serve 
to offer useful insights into the manner in which management is translating the various 
resources at its disposal into outputs – that is, measures of ‘productive performance’. 
Importantly, the use of DEA as a technique for measuring the efficiency of government 
service delivery is now relatively well-established in Australia. For example, the Steering 
Committee for the Review of Commonwealth/State Service Provision (1998) presents the 
results of five case studies where DEA has been applied. These case studies cover Victorian 
hospitals, Queensland oral health services, and NSW corrective services, police patrols, and 
motor registries. However, to date, little empirical work has been directed to possible 
applications of DEA in local government. There is an obvious requirement for empirical 
studies to examine the possible use of such techniques in improving performance in 
government-funded service delivery at the local level. 
One particular local government function that has been the subject of increasing attention 
in recent years, especially in New South Wales, are library services. Not only is this one of 
the ten primary functions the NSW Department of Local Government (NSWDLG) requires all 
councils to report against (others include domestic waste management and recycling, roads 
services, sewerage and water services, and planning and regulatory services), it is also the 
focus of a number of specific performance-enhancing projects. For example, several 
individual councils and Regional Organisations of Councils (ROCs) are presently pursuing 
benchmarking projects relating to public libraries. In addition, a cooperative venture between 
the Metropolitan Public Libraries Association and the Public Libraries Branch of the State 
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Library of New South Wales is currently investigating the means of collecting data relating to 
the in-house use of library resources and the development of a Customer Satisfaction Survey.  
In this paper an attempt is made to examine technical efficiency in local government’s 
library function. The exercise consists of two steps. First, we calculate measures of technical, 
scale and pure technical efficiency using nonparametric methods. Second, we examine the 
relationships between these efficiency measures, existing performance measures, and the 
environment local governments operate in. The paper itself is divided into three main 
sections. The second section discusses the measures of productive performance to be applied, 
and the results are dealt with in the third section. The paper ends with some brief concluding 
remarks. 
2.  Empirical Methodology 
The technique employed in the current paper is based on the data envelopment analysis 
(DEA) approach first popularised by Charnes, Cooper, and Rhodes in 1978. In turn, Charnes, 
Cooper and Rhodes (1978) is a mathematical programming reformulation of the Farrell 
(1957) single-output/input technical-efficiency measure to the multiple-output/multiple-input 
case. The subsequent technical development of DEA is extensive, certainly to the point of 
precluding a survey in this instance. Interested parties are directed to those provided by 
Seiford and Thrall (1990), Ali and Seiford (1993), and Charnes, Cooper, Lewin, and Seiford 
(1993).  
In a nutshell, DEA is a linear programming-based methodology designed to measure the 
efficiency of ‘decision making units’ or DMUs. Typically, each of the DMUs in a given 
population use the same multiple inputs in varying quantities to produce varying quantities of 
the same multiple outputs. Using the actual observed values for the inputs and outputs for 
each DMU, DEA constructs a piecewise extremal production surface, which in economic 
terms represents the revealed best-practice production frontier – the maximum output 
empirically obtainable for any DMU in the observed population, given its level of inputs. The 
distance to the frontier and a measure of efficiency are then assessed using a mathematical 
method. 
Having illustrated DEA intuitively, we may extend the technique to the multiple-output, 
multiple-input case [following Charnes et al. (1978) and referred to as the CCR model]. 
Consider S local government councils, each producing m different outputs using n different 
inputs. The efficiency of the DMU is measured as follows: 
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where the first inequality ensures that the efficiency ratios for all councils cannot exceed one, 
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where Y is the r × m matrix of output measures, and X is the n × r matrix of input measures. 
The variable θ is the proportional reduction applied to all inputs of a DMU to improve 
efficiency, whilst ε is a non-Archimedean (infinitesimal) constant which effectively allows 
the minimisation of θ  to pre-empt the optimisation involving the slacks (s+ and s-). The 
vector λ defines a point on the envelopment surface. This point is either a linear combination 
of councils that lie on the surface of the envelopment surface in the case of constant returns to 
scale (CRS) model or a convex combination for the variable returns to scale (VRS) 
formulation. Both the primal (envelopment form) and dual problem (multiplier form) always 
The Australian Economic Review 
 
6 
have solutions; hence, the duality theorem of linear programming can be used to guarantee 
that zs = ws. The value zs (= ws) yields an efficiency rating that measures the distance that a 
particular council being rated lies from the frontier. Thus, a council is efficient only if z = 1 
and all slacks are zero. The nonzero slacks and the value of θ ≤ 1 identify the sources and 
amount of any inefficiencies that may be present.  
The programs detailed provide the input-orientated constant returns to scale envelopment 
surface, and a measure of overall technical efficiency. Under these assumptions, any scaled-
up or scaled-down versions of the input combinations are also included in the production 
possibility set. The overall technical efficiency can then be further divided into pure technical 
and scale efficiency following Banker et al. (1984) [referred to as the BCC model]. Adding 
the convexity constraint (∑λr=1) to (6) allows for variable returns to scale and provides a 
measure of pure technical efficiency, whilst dividing overall technical efficiency by pure 
technical efficiency yields a measure of scale efficiency. 
Finally, the model formulations detailed implicitly assume that all inputs and outputs are 
discretionary, i.e. controlled by the management of each council and varied at its discretion. 
However, in most circumstances there may exist exogenously fixed or non-discretionary 
inputs and/or outputs that are beyond managerial control [see Banker and Morey (1986) and 
Golany and Roll (1993)]. For example, factors currently recognised by the NSW Department 
of Local Government as affecting performance in library services include the size and type 
(e.g. regional, mobile, etc.) of the library service, the proportion of non-resident borrowers 
and visitors, and the level of services offered (including hours of opening).  Therefore, in the 
case of the input-orientated models detailed, it is not relevant to maximise the proportional 
decrease in the entire input vector, rather maximisations should only be determined with 
respect to the sub-vector that is composed of discretionary inputs. The specific formulation 
employed to incorporate non-discretionary variables in the input-oriented BCC model may be 
found in Charnes, et al. (1993) and Ali and Seiford (1993). 
The variables used to provide efficiency measures using the non-parametric methodology 
are detailed in Table 1. Following Smith and Mayston (1987), Deller et al. (1992) Valdmanis 
(1992), Kooreman (1994), Thanassoulis and Dunstan (1994), and Thanassoulis et al. (1996), 
a single function of governmental activity is employed to evaluate DEA as a tool of 
performance analysis. The activity selected in the current study is the provision of library 
services by 168 New South Wales (NSW) local governments. All data corresponds to the 
calendar year ending 31 December 1993 and is obtained from the NSW Department of Local 
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Government (NSWDLG), the NSW Local Government Grants Commission (NSWLGGC) 
and the Australian Bureau of Statistics (ABS). Descriptive statistics are also provided in 
Table 1. 
The model itself is a traditional production-based approach. The first group of variables in 
Table 1 are the non-discretionary inputs that determine the environment in which library 
services are provided. The variables presented are identical to those employed by the 
NSWLGGC to assess expenditure disabilities in the grants process. Thus, the non-
discretionary factors purported to impact upon the provision of services are: population 
(POP); area in square kilometres (AREA); the proportion of the resident population that are 
from a non-English speaking background (NESB), aged (AGED) or students (STUD); the 
proportion of non-residential borrowers (NRES); and an index of socio-economic 
disadvantage (SOC). Following Vitaliano (1997; 1998), the population of the local 
government area indicates the scale of library operations, whilst the area indicates the extra 
expenditures required in the provision of mobile and/or branch libraries. Inclusion of the 
proportion of the population that is classified as NESB or aged is intended to proxy the 
additional expenditures required in providing specialist services and materials, while the 
proportion of the population that are students indicates a major user group (NSWDLG 1998).  
The discretionary input employed is gross library expenditure (EXP), and the discretionary 
output the number of library issues (ISS). One major problem with the input selected is that, 
in common with most similar studies, it is focused on current, rather than capital, inputs. In a 
study of New York public libraries, Vitaliano (1998) used total holding (books, audio-visual, 
maps, etc.) to proxy the capital stock of the library, along with opening hours, new books 
purchased and serial subscriptions as current inputs. Unfortunately disaggregated information 
of this type is not readily available. Similarly, libraries can be viewed as producing multiple 
outputs. In addition to library issues, output may be measured by visitor numbers. This can 
take into account the fact that people may use libraries to access newspapers and magazines, 
which usually cannot be taken off the premises. Some libraries also provide computing 
services and Internet access. In general, these services are utilised on the premises, and 
measuring output by library issues would not take account of this aspect of a library’s output 
(IPART 1998). Hours of opening as an indication of access would also be additional 
dimension against which the efficiency of libraries could be measured. Furthermore, library 
issues do not reflect the substantial investment by libraries in providing reference inquiries 
and other ‘information desk’ services (Vitaliano 1997). Vitaliano (1998), for example, used 
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library issues and the number of reference questions answered as outputs in his study of New 
York public libraries. The NSWDLG (1998, p. 17) also recognizes the limitations of library 
issues as a means of comparative performance: 
This indicator under-records use of library resources since many visitors to libraries don’t borrow 
material but obtain information from the reference collection, obtain photocopies of material to take with 
them, read magazines/newspapers in the library or consult family history CD-ROMS with none of this 
activity being reflected in the issues results. 
A related question is that the quality of the library outputs provided, relative to that of other 
providers in the sample, should also be considered in any efficiency assessment. If this is not 
the case, managers may be able to increase apparent efficiency at the expense of output 
quality. This is in addition to the need to assess the effectiveness of the service being 
provided in a overall performance framework. Of course, there are any number of other 
‘discretionary’ factors likely to affect these indicators of performance that have not been 
discussed in detail. These include the type and location of the library, the availability of other 
technology (i.e. photocopiers), the age and accessibility of stock, and the proportion of non-
loan materials to loanable materials. 
Table 1 Descriptive statistics 
Variable Description Mean Standard. 
deviation 
 Non-discretionary inputs   
POP Population  34900 46171 
AREA Area 3809.54 6241.44 
NESB Non-English speaking background  0.084 0.094 
AGED Aged population 0.167 0.035 
STUD Student population  0.190 0.029 
NRES Non-residential borrowers  0.060 0.100 
SOC Socio-economic index  997.17 49.44 
 Discretionary inputs   
EXP Gross library expenditure  676833 992810 
 Outputs   
ISS Library issues  255059 352692 
 Performance indicators   
EXP/POP Gross library expenditure per capita 19.06 25.97 
ISS/POP Library issues per capita 7.42 8.92 
Unfortunately, library issues are the only indicator of output currently collected by the 
NSWDLG on a consistent basis for the purposes of comparative performance assessment. 
That said, Vitaliano (1997: 633) suggests that extremely high correlations exist between 
issues, total book-stock, opening hours, and the number of annual book purchases (as a proxy 
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for how much a library is ‘up-to-date’). If this is the case, then library issues alone form a 
suitable approximation to a range of library services. In the formulation selected a relatively 
efficient local government will minimise the costs associated with library provision, while 
maximising the production of library services (as proxied by borrowing) within the context of 
the imposed environmental factors. 
The final methodological requirement is to explain the observed variation in local 
government performance, by attributing variation in productive efficiency to the 
characteristics of each council. Two separate approaches are used. The first approach places 
an emphasis on the consistency of performance indicators and productive performance 
measures in ranking councils. Since performance measures are mostly used as relative 
indicators of performance, then highlighting any inconsistencies that may arise is a useful 
exercise. However, care should be taken when comparing the performance indicators and the 
efficiency measures on the basis of correlation alone. More particularly, we would usually 
find that outliers in the performance indicators tend to make a large number of councils 
‘inefficient’, whereas under the multiple-input, multiple-output DEA approach it is somewhat 
easier for a council to attain a position of relative efficiency. We would therefore tend to have 
a concentration of values at the lower and upper ends of the range respectively. Thus, given 
that the assumptions of the Pearson (product-moment) correlation are likely to be violated, the 
Spearman (rank-correlation) procedure is employed. 
This particular analytical approach is primarily concerned with the relationships between 
three sets of variables. The first two sets are composed of the overall technical, pure technical 
and scale efficiency indices calculated with and without the allowance for nondiscretionary 
inputs using the methodology discussed above. The third set of variables is composed of 
commonly-used key performance indicators. The variables employed in calculating these 
measures are identical to those used by the NSWDLG. These are: gross library expenditure 
per capita (EXP/POP) and library issues per capita (ISS/POP). The first measure is used to 
identify the ability of management to control costs, whilst the second is employed to judge the 
effectiveness of the library’s service in terms of loans transacted, promotional activities and 
cataloguing services. All other things being equal, a relatively high level of per capita issues 
and a low ratio of per capita expenditure should indicate a relatively efficient producer.  
The second technique for explaining variation is a regression-based approach. Since the 
efficiency scores calculated are limited dependent variables, tobit estimation is appropriate. In 
this approach, the efficiency of library service provision is posited to depend on a vector of 
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measures that characterise its operations. In terms of the variables already discussed, the 
vector of variables relates to each council’s nondiscretionary inputs and its geographic 
classification. The geographic classification employed classifies councils (number of councils 
in brackets) as either: (i) metropolitan councils in the Sydney Statistical Division (44) (MET); 
(ii) non-metropolitan, but predominately urban councils, including Newcastle, Wollongong, 
Queanbeyan, provincial cities, and country municipalities without significant rural areas (19) 
(NMU); (iii) coastal councils (17) (CST); and (iv) country councils with significant rural areas 
(88) (RUR). 
3.  Empirical Results 
The results of the analysis of technical, pure technical and scale efficiency using NSW local 
government’s library services function is presented in Table 2. The first set of efficiency 
indices are based on calculations where no allowance is given for the impact of 
nondiscretionary factors on productive outcomes, while the second set includes such an 
allowance.  
Table 2 Overall Technical, Pure Technical and Scale Efficiency Indices in Local Public Libraries 
 Overall technical 
efficiency  
Pure technical 
efficiency  
Scale  
efficiency  
 All units Inefficient 
units 
All 
units 
Inefficient 
units 
All units Inefficient 
units 
Excluding nondiscretionary 
factors 
      
Number of local governments 168 167 168 164 168 166 
Mean 0.1769 0.1719 0.2213 0.2023 0.8365 0.8346 
Standard deviation 0.1349 0.1191 0.1679 0.1168 0.2045 0.2050 
Lowest quartile  0.1100 0.1100 0.1330 0.1330 0.7348 0.7343 
Next to lowest quartile  0.1415 0.1410 0.1800 0.1760 0.9270 0.9160 
Next to highest quartile  0.2033 0.2025 0.2495 0.2425 0.9893 0.9890 
Highest quartile  1.0000 0.9860 1.0000 0.9010 1.0000 0.9990 
Including nondiscretionary factors       
Number of local governments 168 152 168 88 168 151 
Mean 0.2829 0.2074 0.7163 0.4585 0.4233 0.3584 
Standard deviation 0.2690 0.1408 0.3093 0.2059 0.2909 0.2286 
Lowest quartile  0.1245 0.1158 0.4194 0.3019 0.1752 0.1623 
Next to lowest quartile  0.1770 0.1609 0.8805 0.4218 0.3430 0.3036 
Next to highest quartile  0.3002 0.2363 1.0000 0.5921 0.6177 0.4949 
Highest quartile  1.0000 0.8149 1.0000 0.9527 1.0000 0.9624 
Turning first to measures calculated with nondiscretionary factors, the level of overall 
technical efficiency indicates that the average NSW local government could – and solely on 
the basis of observable best-practice – become efficient in the provision of library services by 
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reducing inputs to 17.6 percent of their current level. Alternatively, the average loss of 
productivity due to overall technical inefficiency is 82.3 percent. Further, in the case of 
overall technical efficiency only 1 council defines the frontier, 4 councils (or 2.3 percent) are 
purely technical efficient and 2 councils (or 1.1 percent) are scale efficient. In the case of the 
latter, the measure of scale efficiency indicates that the average loss of productivity due to 
scale effects in the sample amounted to some 16.3 percent. Overall, and without allowance for 
the environment that councils operate in, a large number of councils are assessed as 
inefficient by any of the measures calculated. The large number of councils assessed as being 
inefficient, and the relatively low efficiency scores, are generally seen as a function of both 
the small number of inputs and outputs in the analysis, and the failure to incorporate factors 
beyond managerial discretion. 
The second set of efficiency indices are those calculated using the techniques for including 
nondiscretionary factors. The mean level of pure technical efficiency across the sample now 
indicates that inputs could be reduced, on average, to 71.6 percent of their current level, and 
that 80 councils are pure technically efficient. Scale effects now account for 57.6 percent of 
observed inefficiency, and the number of scale efficient councils has risen to ten percent. Peer 
group councils in this analysis (that is, those operating on the frontier) include Lismore and 
Lake Macquarie. Likewise, under the analysis the nature of an individual council’s returns-to-
scale can also be assessed. Examples of councils subject to increasing returns-to-scale include 
Gloucester, Mulswellbrook and Scone, and those with decreasing returns-to-scale include 
Ashfield, Leichardt, Liverpool and Parramatta. The results indicate that an efficient scale of 
operations in library services can be achieved at population levels between twenty and thirty 
thousand persons. 
In order to further investigate the distribution of efficiency, geographic groups of councils 
are compared on the basis of the Mann-Whitney and Kolmogorov-Smirnov nonparametric 
test statistics. The council groups are metropolitan (MET), non-metropolitan urban (NMU), 
coastal (CST) and rural (RUR). The null hypothesis in the first instance is that the indices are 
equivalent in location, while in the second the null hypothesis is that the groups are equivalent 
in the shape and location of the efficiency distribution. The tests statistics are presented in 
Table 3. On this basis, it was found that metropolitan councils generally have a significantly 
different distribution of pure technical and scale efficiency compared to non-metropolitan 
urban, coastal and rural councils, but only when nondiscretionary factors are not included in 
the analysis. However, the Mann-Whitney and Kolmogorov-Smirnov test statistics are 
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asymptotically significant for pure technical efficiency when metropolitan and non-
metropolitan urban councils are compared to rural councils, even when nondiscretionary 
factors are included. The suggestion is that some of the variation in measured efficiency is the 
result of noncontrollable factors being (inappropriately) excluded from the analysis, while 
other variation is actuality the result of a failure to minimise inputs for a given level of 
outputs.  
Table 3 Nonparametric Tests of Local Public Library Efficiency Distributions  
 Pure technical efficiency 
 Mann-Whitney  Kolgomorov-Smirnov 
Excluding nondiscretionary factors      
 MET NMU CST RUR  MET NMU CST RUR 
MET –     –    
NMU -2.734 –    1.325 –   
CST -4.617 -1.426 –   2.420 1.382 –  
RUR -5.180 -0.628 -1.766 –  2.462 0.941 1.085 – 
Including nondiscretionary factors      
MET –     –    
NMU -0.755 –    0.667 –   
CST -1.371 -1.706 –   0.740 1.113 –  
RUR -2.847 -2.715 0.756 –  1.539 1.740 0.590 – 
 Scale efficiency 
 Mann-Whitney  Kolgomorov-Smirnov 
Excluding nondiscretionary factors      
 MET NMU CST RUR  MET NMU CST RUR 
MET –     –    
NMU -1.399 –    1.416 –   
CST -0.494 -1.098 –   0.754 0.714 –  
RUR -7.150 -3.828 -4.776 –  4.554 2.790 2.722 – 
Including nondiscretionary factors      
MET –     –    
NMU -0.855 –    0.649 –   
CST -1.038 0.899 –   1.053 0.770 –  
RUR -0.130 -0.954 -1.053 –  0.615 0.799 1.022 – 
Notes: Figures in bold indicate asymptotic significance at the .05 level or lower. 
Whilst the measures of efficiency are of interest in themselves, a further focus of the current 
study is on the consistency between these measures and the commonly-used performance 
indicators. First, between the three DEA efficiency measures (both including and excluding 
nondiscretionary factors) there is a high degree of rank correlation. A one-tailed test at the .01 
level rejects the null hypothesis of no positive association between overall technical 
efficiency and pure and scale efficiency, and we may infer that the rankings provided are in 
broad agreement. We may conclude that the higher the level of overall technical efficiency, 
the higher the level of pure technical efficiency, and the higher the level of scale efficiency. 
Performance Indicators and Efficiency Measurement 
 
13
Second, one-tailed tests are rejected between the ratio of library expenditure per capita and 
library issues per capita and the various measures of productive efficiency. These results 
confirm the hypothesis that councils with higher expenditures per capita are more 
productively inefficient, whilst those with a higher level of issues per capita are more 
efficient. There is also some positive rank correlation between the efficiency indices 
calculated using and excluding the nondiscretionary factors. However, the rank correlation 
between pure technical efficiency (excluding these factors), and pure technical efficiency 
(including these factors) is only 0.171 (significant at the .05 level), while that for scale 
efficiency is insignificant. This would indicate that inclusion of nondiscretionary factors (or 
those outside managerial control) is likely to have an impact on efficiency rankings.   
The second stage of the estimation procedure involves regressing the predicted 
inefficiencies (technical, pure technical and scale) on a vector of explanatory variables. The 
efficiency measures are those calculated without allowance for those factors beyond 
managerial control. Results for the tobit regressions are summarised in Table 4. The first three 
columns are the normalised coefficients, standard errors and elasticities (at the means) of the 
regression of overall technical efficiency scores on the vector of environmental characteristics 
presumed to account for efficiency differences. None of the individual coefficients are 
significant, and a Wald chi-square test of the null hypothesis that the slope coefficients are 
jointly zero fails to be rejected at the .10 level. The results indicate that as the level of overall 
technical efficiency is relatively unaffected by variation in operating environments. 
Table 4 Environmental Determinants of Efficiency Variation in Local Public Libraries 
 Overall technical efficiency Pure technical efficiency Scale efficiency 
Coefficient Standard  
error 
Elasticity Coefficient Standard 
error 
Elasticity Coefficient Standard  
error 
Elasticity
CONS. 1.6700 2.2657  -0.7057 2.2649 (0.01)7.5716 2.3023 
POP -4.50E-08 2.50E-06 -0.0011 (0.01)-7.59E-06 2.54E-06 -0.1878 (0.01)-9.37E-06 2.55E-06 -0.0550
AREA -2.05E-05 1.57E-05 -0.0570 -1.60E-05 1.57E-05 -0.0432 -1.29E-05 1.57E-05 -0.0082
NESB -1.7687 1.4661 -0.1092 -1.7036 1.4659 -0.1021 1.0554 1.4640 0.0150
AGED 1.1083 2.8087 0.1359 3.7881 2.8161 0.4511 -4.5146 2.8209 -0.1274
STUD 3.8991 3.7724 0.5423 1.7298 3.7678 0.2336 4.5272 3.7746 0.1449
NONR 0.8790 1.1071 0.0381 1.0276 1.1078 0.0432 0.4043 1.1063 0.0040
SOC -0.0013 0.0020 -0.9163 0.0002 0.0020 0.1618 -0.0012 0.0020 -0.2056
NMU 0.3735 0.3919 0.0308 (0.01)1.0773 0.3963 0.0864 (0.05)-0.8120 0.3939 -0.0154
CST 0.5915 0.4543 0.0437 (0.10)0.8181 0.4556 0.0587 -0.1619 0.4533 -0.0028
RUR 0.1932 0.4146 0.0739 (0.01)1.1390 0.4194 0.4229 (0.01)-1.9237 0.4281 -0.1693
Notes: Figures in brackets indicate level of significance; log-likelihoods are 102.502, 62.611 and 60.873 
respectively. 
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The results for the tobit regression where pure technical and then scale efficiency are 
employed as the dependent variables differ with those found earlier. In the case of pure 
technical efficiency, the coefficient on population (POP) is negative and significant, 
suggesting that if nondiscretionary factors such as population are not included in DEA 
calculations, larger councils will appear more inefficient. Likewise, the coefficients and levels 
of significance on the geographic dummies indicate that, all other things being equal, non-
metropolitan (NMU), coastal (CST) and rural (RUR) councils are more pure technically 
efficient than metropolitan councils.  A test that all the slope coefficients are jointly zero is 
rejected at the .01 level. In the final regression where scale efficiency is included as the 
dependent variable, the level of population (POP) is once again closely negatively related to 
the level of efficiency, though non-metropolitan (NMU) and rural (RUR) councils are 
significantly less efficient than metropolitan councils. 
A number of points can be made. First, and depending on the assumptions employed, 9.5 
percent of NSW local governments were judged to be overall technically efficient in the 
provision of library services, 47.6 percent as purely technical efficient, and 10 percent as 
being scale efficient. Moreover, pure technical inefficiency – or that resulting from the 
inability to maximise outputs and minimise inputs – accounted for 28.4 percent of observed 
inefficiency across the sample, whilst inefficiencies which resulted from selecting an 
incorrect scale of operations accounted for 57.6 percent. This would suggest that scale effects 
are the most important source of variation in overall technical efficiency in library services. 
Second, the DEA based measures and the performance indicators generally provided 
consistent performance rankings. The performance measure that was most consistent with 
productive efficiency was that measuring the number of library issues per capita. Finally, the 
results indicate that the nondiscretionary operating environment in which library services are 
provided impact upon measured efficiency. This would suggest that future studies of local 
government services, and by implication, comparative performance indicators currently used, 
should include some allowance for these factors. 
4.  Concluding Remarks 
The present study uses the non-parametric technique of data envelopment analysis (DEA) to 
investigate the efficiency of one hundred and sixty-eight NSW local government library 
services. The current paper extends empirical work in this area in at least two ways. First, and 
as far as the author is aware, it represents the first attempt to apply the data envelopment 
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analysis approach to measuring public sector efficiency at the local level in Australia. Second, 
the study analyses in detail the posited linkage between performance indicators and 
productive performance, under different model formulations. The results indicate that 
performance indicators, whilst in themselves useful indicators of performance, may be 
supplemented by multiple-input, multiple-output technologies. This is especially the case 
where the presence of exogenous factors and scale effects may compromise the results 
obtained from traditional parametric analysis.  
The policy implications that may be drawn from the above analysis are threefold. First, the 
results indicate that much work needs to be done in deriving more appropriate performance 
indicators to be used in assessing local government services. The two measures employed by 
the NSWDLG, namely, library expenditures and library issues per capita, appear to be only 
indicative of superior performance. Similar results could be expected in other areas of local 
government service – such as planning and environmental services, waste management and 
recreation – which likewise draw on performance indicators of an observed output or dollar 
input per capita. Of course, efficiency analyses of this type would certainly benefit from more 
information being made available on inputs and outputs in local public services. For example, 
in the case of library services disaggregated data on labour and capital inputs, and more 
sophisticated measures of output (such as opening hours and indicators of the quality of the 
collection) would provide valuable information for the decision-making process. Similarly, 
the provision of additional measures of output would allow scope for the many ways in which 
local government libraries are responding to the needs of their communities. For instance, 
some communities may choose to increase accessibility through longer opening hours while 
others may achieve similar improvements through the provision of mobile services and so on.    
Second, the study reinforces the importance of taking into account the imposed conditions 
that impinge upon a given local government’s ability to perform efficiently. By ignoring 
questions of endogenous inputs (such as high levels of service provision for certain socio-
economic groups) and scale effects, comparative performance indicators are at best only an 
approximate indicator of performance, and at worst, misleading. Ignoring these differences 
could stifle local initiative and encourage uniformity, even when this is clearly inefficient. 
Clearly, an appropriate performance framework should take account of factors that affect a 
local government’s measured efficiency. Finally, the results indicate that even after the 
imposed expenditure disabilities are taken account of, substantial differences in the level of 
efficiency remain. This would suggest that more work needs to be done on improving the 
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efficiency of local government library services, especially through benchmarking projects and 
other co-operative ventures. 
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